The reactivities of tyrosine and tryptophan residues in lipid-bound cytochrome b5.
Purified cytochrome b5 from rabbit liver microsomes was bound to liposomes prepared from microsomal lipids. Tyrosyl and tryptophyl side chains of the protein were modified by water-soluble reagents and the reactivities of these amino acid residues in the liposome-bound cytochrome b5 were compared to those of the free protein. At pH 13, 80% of the tyrosines in lipid-free cytochrome b5 ionized immediately, whereas in the lipid-bound protein only 65% ionized within the first minute. In contrast, acetylation with acetylimidazole resulted in the conversion of all 5 tyrosine groups of lipid-free as well as lipid-bound cytochrome b5 into O-acetylated derivatives, which upon treatment with hydroxylamine were completely deacetylated. Reaction with N-bromosuccinimide revealed that only 60% of the 4 tryptophan residues present in cytochrome b5 were accessible to the reagent in the lipid-bound protein, although all tryptophans could be modified in lipid free cytochrome b5. It was concluded that the two tyrosines in the region linking the protein to the membrane are not shielded by lipid bilayer but that of the three tryptophans in the same region one is completely buried in the membrane, whereas the remaining two tryptophans may be both partly exposed to the solvent or alternatively, one may be partially and the other completely exposed.